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(54) BATTERY PACKAGE

(57) This battery package has a paper board part
formed of paper and a battery storage part formed by
folding a paper, wherein: the battery storage part has a
bottom portion coupled to the paper board part; three
surfaces around the battery storage part are adhered to
the paper board part by a sticking margin portion; and
the sticking margin portion has a shape which does not
overlap the paper board part in a lower corner portion of
the battery package.
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Description

Technical Field

[0001] The present disclosure relates to a battery pack-
age, and more particularly relates to a battery package
formed of a single sheet of paperboard folded at multiple
predetermined points to form a single unit with a mount
that serves as the base and a recessed battery compart-
ment that accommodates a battery.

Background Art

[0002] As illustrated in FIG.1 to FIG. 5 of Patent Liter-
ature 1, for example, a conventionally known battery
package is formed of a single sheet of paperboard,
wherein a part of the paperboard forms back face 16
(mount), and the rest is folded back to form recessed
battery compartment 24. This battery compartment 24 is
placed on back face 16, and strip margins 23a and 23a
extending from the side edges of battery compartment
24 are adhered to the side edge portions on the back
face 16 side. Margins 23a and 23a are conventionally
shaped to overlap exactly with the periphery of back face
16, which defines the outer shape of the battery package,
as illustrated in FIG. 1 and FIG. 5 of Patent Literature 1.

Citation List

Patent Literature

[0003] PTL 1
Japanese Patent Application Laid-Open No.
2001-240049

Summary of Invention

Technical Problem

[0004] Incidentally, the battery package disclosed in
Cited Reference 1 is provided with suspension hole 22.
When this type of battery package is sold at a retail store,
this suspension hole 22 is hooked to a suspension rod
extending substantially horizontally from a rack for prod-
uct display. Accordingly, a plurality of battery packages
are lined up in the upright position under the suspension
rod in the store. A user who buys the battery package
displayed in this manner takes the battery package from
the suspension rod. In doing so, it is not uncommon for
the user to accidentally slip and drop the battery package
to the floor. When the battery package containing four
AA batteries is dropped in this manner, the impact at the
time of hitting the floor is significant since the battery
package weighs about 100 to 120 g. In addition, when a
lower corner of the battery package hits the floor, the
margin is also impacted and the adhesive strength de-
creases. When the decrease in adhesive strength is con-
siderable, the batteries inside pop out in some cases.

[0005] Further, the conventional battery package
formed of a single sheet of paperboard is manufactured
in a manufacturing facility provided with an apparatus
automatically folding sheets of paperboard. It is neces-
sary to pay attention to avoid interference between the
sheets of paperboard in the process of sequentially fold-
ing the sheets of paperboard. The folding process, how-
ever, may result in loose folds of the paperboard. For
example, when a fold of the margin on the side edge is
loose and raised during the folding process to form the
battery compartment and the mount is flipped to cover
the battery compartment in the following step, a corner
of the margin and the mount interfere with each other,
thus causing a production problem.
[0006] The present invention is provided to address
such a problem, and the objective is to provide a battery
package capable of mitigating damage when dropped as
well as improving productivity.

Solution to Problem

[0007] The above objective is achieved by a battery
package including: a mount formed of a paper sheet; and
a battery compartment formed by folding a paper sheet,
wherein, the battery compartment includes a bottom cou-
pled to the mount, three surfaces around the battery com-
partment are adhered to the mount by margins, and the
margins have a shape so as not to overlap with the mount
at a lower corner of the battery package.
[0008] The margins may be formed by being folded
outside the three surfaces around the battery compart-
ment and at least one of the margins may have a shape
in which a portion corresponding to the lower corner is
removed.
[0009] The margins may be formed by being folded
outside the three surfaces around the battery compart-
ment, and the mount may have a shape in which a portion
corresponding to the lower corner is removed.
[0010] The margins may be formed by being folded
inside the three surfaces around the battery compart-
ment.
[0011] An angle of a portion corresponding to the lower
corner is preferably in a range of 10 degrees back and
forth with 45 degrees as a center.
[0012] It is preferable that the angle is 45 degrees and
an isosceles triangle, which is a portion to be cut off, has
a short-side length of 5 mm or longer.

Advantageous Effects of Invention

[0013] According to a battery package of the present
invention, it is possible to mitigate damage when dropped
as well as to improve productivity.
[0014] Additional benefits and advantages of the dis-
closed embodiments will become apparent from the
specification and drawings. The benefits and/or advan-
tages may be individually obtained by the various em-
bodiments and features of the specification and draw-
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ings, which need not all be provided in order to obtain
one or more of such benefits and/or advantages.

Brief Description of Drawings

[0015]

FIG. 1 is a net of paperboard 1a used for battery
package 1 according to an embodiment;
FIG. 2 illustrates battery package 1 with batteries BA
accommodated in battery compartment 20 in a fold-
ing process;
FIG. 3 illustrates battery package 1 when sold as a
product;
FIG. 4A is a diagram for describing a situation where
battery package 1 is dropped;
FIG. 4B illustrates a situation where a lower corner
of battery package 1A hits the floor according to a
comparison example;
FIG. 5A illustrates battery package 1 being folded in
manufacturing equipment;
FIG. 5B illustrates battery package 1A being folded
in manufacturing equipment;
FIG. 6A illustrates a case in which the peripheries of
margins are inside the periphery of mount 10, where
a right angle shape process and a cut-off process
are performed;
FIG. 6B illustrates a case in which the peripheries of
margins are inside the periphery of mount 10, where
the cut-off process is performed on both;
FIG. 7 illustrates a cut-off angle at the corner of a
margin, which serves as the periphery; and
FIG. 8 illustrates exemplary dimensions of respec-
tive portions of paperboard 1a capable of accommo-
dating four AA batteries.

Description of Embodiments

[0016] Hereinafter, a preferred embodiment of the in-
vention disclosed in the claims will be described in detail
with reference to the accompanying drawings.

(Battery Package 1)

[0017] FIG. 1 is a net of paperboard 1a used for battery
package 1 according to an embodiment. FIG. 1 illustrates
a flat piece of paperboard 1a designed in a predetermined
shape, the upper side of paperboard 1a is to be mount
10, which will be described later, and the lower side of
paperboard 1a is to be battery compartment 20, which
will also be described later. Note that no limitation is ap-
plied to paperboard 1a adopted here, and a widely sup-
plied paperboard 1a (coated cardboard) can be adopted.

(Paperboard 1a)

[0018] Paperboard 1a is a single sheet of plate (flat)
paper that is punched out from coated cardboard and

formed into a predetermined shape. Coated cardboard
is a coated material made of thick paper, such as card-
board, as the core material, with a polypropylene coating
(thickness of approximately 0.02 to 0.05 mm) applied to
both sides of the paper.
[0019] Forming paperboard 1a using coated card-
board increases the elasticity, which makes battery pack-
age 1 produced by obtaining a folding process more re-
sistant to crushing, and enhances the water resistance,
thereby improving the strength of battery package 1. In
addition, battery package 1 is less likely to get dirt, and
even when dirt gets on battery package 1, it can be easily
wiped off.
[0020] Note that the material of paperboard 1a is not
limited to coated cardboard and may be any material that
is tough enough to be folded into a shape that can ac-
commodate batteries and that can be bonded using an
adhesive, for example, plate plastic, metal, aluminum,
paper similar to coated cardboard, or the like.
[0021] When paperboard 1a is coated cardboard or
paper similar to coated cardboard, a nonflammable ad-
hesive containing no organic solvent that may ignite, or
a water-soluble adhesive with excellent recyclability can
be used as the adhesive.
[0022] The paper similar to coated cardboard includes
a vulcanized fiber material, a three-layer sheet material
composed of a vulcanized fiber material put between
pieces of thick paper, a material with a synthetic resin
coating (e.g., polypropylene) applied to the above mate-
rial, or the like.
[0023] Note that the use of coated cardboard or paper
similar to coated cardboard as paperboard 1a facilitates
the incineration of paperboard 1a, improves the process-
ability of paperboard 1a, and reduces the environmental
burden.
[0024] The weight that battery package 1 should have
varies depending on the size and the number of batteries
to be accommodated. To be more specific, the weight
that battery package 1 should have varies depending on
the type of battery, the size of battery, the number of
batteries, and the like. For example, the total weight of
four AA batteries is about 100 to 120 g, and it is preferable
to adopt paperboard having a basis weight of 200 to
500g/m2 for stably holding the weight.
[0025] Mount 10 and battery compartment 20 are con-
nected with first fold line BL-1 as a border. Thus, when
first fold line BL-1 is folded and either mount 10 or battery
compartment 20 is raised and flipped, it can lay on top
of the other. Battery compartment 20 is configured to
include front 21, lower wall 22, upper wall 23, right wall
24, and left wall 25.
[0026] Second fold line BL-2, third fold line BL-3, fourth
fold line BL-4, and fifth fold line BL-5 are respectively
configured between front 21 and each of lower wall 22,
upper wall 23, right wall 24, and left wall 25. Folding along
these fold lines and raising all walls form a recessed
space with front 21 as a bottom surface, and predeter-
mined batteries (e.g., four AA batteries) can be accom-
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modated in the recessed space. Note that, when battery
package 1 finally becomes a product by being folded and
accommodating batteries, it is displayed and sold in a
posture in which mount 10 is upright (upright posture).
Thus, side wall 22 on the upper side of FIG. 1 is a lower
wall. In addition, long horizontal window 21w is formed
in a central portion of front 21 so that batteries inside can
be checked.
[0027] Paperboard 1a includes a first area, a second
area adjacent to a lower side of the first area, and a third
area provided around the second area. Mount 10 is pro-
vided in the first area, battery compartment 20 is provided
in the second area, and adhesive portion 30 is provided
in the third area.

(Mount 10)

[0028] Mount 10 is a covering portion that covers a
bottomed recess accommodating batteries by being ad-
hered to adhesive portion 30 with an adhesive. Details
of adhesive portion 30 will be described later. Mount 10
is formed in a substantially quadrangular shape.
[0029] Suspension hole 10a is formed in area UA near
upper end 101 of mount 10. For example, a suspension
rod extending substantially horizontally from a rack for
product display is inserted into suspension hole 10a.

(Non-Adhesive Portions 102a)

[0030] Two non-adhesive portions 102a are provided
in area LA near lower end 102 of mount 10. Non-adhesive
portions 102a are provided in area LA near the corners
of mount 10. When adhesive portion 30 is adhered to
mount 10, non-adhesive portions 102a are provided
around adhesive portion 30 with no adhesive applied
(without being glued). Non-adhesive portions 102a re-
duce the impact on adhesive portion 30, thereby prevent-
ing detachment at the adhesive point between adhesive
portion 30 and mount 10.

(Curves 10b)

[0031] Mount 10 has arc-shaped curves 10b. To be
more specific, curves 10b are respectively formed on
both sides of lower end 102 of mount 10. Curves 10b are
arc-shaped corners of lower end 102 of mount 10, and
curves 10b are also part of adhesive portion 30.

(Battery Compartment 20)

[0032] Battery compartment 20 has a bottom coupled
to mount 10 and is a portion that accommodates batter-
ies. The bottom coupled to mount 10 corresponds to low-
er wall 22. Battery compartment 20 includes front 21,
lower wall 22, upper wall 23, right wall 24, and left wall
25. A bottomed recess is formed by folding lower wall
22, upper wall 23, right wall 24, and left wall 25 at 90
degrees to front 21. Batteries can be accommodated in

the recess.

(Front 21)

[0033] The width of front 21 in vertical direction D1 is
set substantially equal to the length of a battery accom-
modated in battery compartment 20. The width of front
21 in horizontal direction D2 is set substantially equal to
the total width of a plurality of batteries accommodated
in battery compartment 20 in the array direction.
[0034] Front 21 is formed with long horizontal window
21w. Window 21w allows checking of batteries accom-
modated in battery compartment 20, thereby preventing
battery package 1 from being shipped with no battery
accommodated in battery compartment 20.

(Lower Wall 22)

[0035] Lower wall 22 is provided between front 21 and
mount 10 integrally with each of front 21 and mount 10.
[0036] The width of lower wall 22 in vertical direction
D1 is set substantially equal to the thickness of a battery
accommodated in battery compartment 20. The width of
lower wall 22 in horizontal direction D2 is set substantially
equal to the total width of a plurality of batteries accom-
modated in battery compartment 20 in the array direction.
[0037] Lower wall 22 is folded using second fold line
BL-2 as a border to face a first electrode (e.g., negative
electrode) of a battery placed between mount 10 and
front 21. Details of second fold line BL-2 will be described
later.

(First Fold Line BL-1)

[0038] First fold line BL-1 is provided at a border be-
tween lower wall 22 and mount 10. First fold line BL-1 is
a lead line, a pressed line, a cut line, a perforation line,
etc. which is formed so that mount 10 can be easily folded
when mount 10 is folded to lower wall 22.

(Second Fold Line BL-2)

[0039] Second fold line BL-2 is provided at a border
between lower wall 22 and front 21. Second fold line BL-
2 is a lead line, a pressed line, a cut line, a perforation
line, etc. which is formed so that lower wall 22 can be
easily folded when lower wall 22 is folded to front 21.

(Upper Wall 23)

[0040] Upper wall 23 is provided integrally with front
21 on the side opposite to the lower wall 22 side of front
21. The widths of upper wall 23 in vertical direction D1
and horizontal direction D2 are set to the same dimen-
sions as those of lower wall 22. Upper wall 23 is folded
using third fold line BL-3 as a border to face a second
electrode (e.g., positive electrode) of a battery placed
between mount 10 and front 21.
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(Third Fold Line BL-3)

[0041] Third fold line BL-3 is provided at a border be-
tween upper wall 23 and front 21. Third fold line BL-3 is
a lead line, a pressed line, a cut line, a perforation line,
etc. which is formed so that upper wall 23 can be easily
folded when upper wall 23 is folded to front 21.

(Right Wall 24)

[0042] Right wall 24 is provided on the right side of
front 21 integrally with front 21. The width of right wall 24
in vertical direction D1 is set substantially equal to the
length of a battery accommodated in battery compart-
ment 20. The width of right wall 24 in horizontal direction
D2 is set substantially equal to the thickness of a battery
accommodated in battery compartment 20. Right wall 24
is folded using fourth fold line BL-4 as a border so as to
face a cylindrical portion (side surface of battery) of a
battery placed between mount 10 and front 21.

(Fourth Fold Line BL-4)

[0043] Fourth fold line BL-4 is provided at a border be-
tween right wall 24 and front 21. Fourth fold line BL-4 is
a lead line, a pressed line, a cut line, a perforation line,
etc. which is formed so that right wall 24 can be easily
folded when right wall 24 is folded to front 21.

(Left Wall 25)

[0044] Left wall 25 is provided on the left side of front
21 integrally with front 21. The widths of left wall 25 in
vertical direction D1 and horizontal direction D2 are set
to the same dimensions as those of right wall 24. Left
wall 25 is folded using fifth fold line BL-5 as a border to
face a cylindrical portion of a battery placed between
mount 10 and front 21.

(Fifth Fold Line BL-5)

[0045] Fifth fold line BL-5 is provided at a border be-
tween left wall 25 and front 21. Fifth fold line BL-5 is a
lead line, a pressed line, a cut line, a perforation line, etc.
which is formed so that left wall 25 can be easily folded
when left wall 25 is folded to front 21.
[0046] A recessed space with front 21 as a bottom sur-
face can be formed by folding lower wall 22, upper wall
23, right wall 24, and left wall 25 along these fold lines
and raising all the walls with respect to front 21. Four
predetermined batteries (e.g., AA batteries) can be ac-
commodated in the recess.
[0047] Note that the type of battery that can be accom-
modated in the recess is not limited to the AA battery and
may be the AAA battery, for example. In addition, the
number of batteries that can be accommodated in the
recess is not limited to four and may be any number de-
pending on the specification of paperboard 1a, the spec-

ification of an adhesive, the adhesive areas of respective
margins, and the like.
[0048] Note that, when battery package 1 finally be-
comes a product by being folded and accommodating
batteries, it is displayed and sold in a posture in which
mount 10 is upright (upright posture). Thus, the wall on
the upper side of front 21 in FIG. 1 is lower wall 22. In
addition, long horizontal window 21w is formed in a cen-
tral portion of front 21 so that batteries inside can be
checked.
[0049] Upper margin 23a, right margin 24a, and left
margin 25a are provided by being respectively extended
from the peripheries of upper wall 23, right wall 24, and
left wall 25 described above. Thus, as illustrated in FIG.
2, batteries BA are accommodated in battery compart-
ment 20, an adhesive is applied to each of the margins
(upper margin 23a, right margin 24a, and left margin 25a),
and upper margin 23a, right margin 24a, and left margin
25a are attached to the corresponding positions on the
mount 10 side. This results in battery package 1 as a
product to be sold in the upright posture illustrated in FIG.
3.
[0050] Note that battery package 1 formed by folding
the above-described paperboard at predetermined
points may be manufactured by manually folding paper-
board 1a, or may be consecutively produced by manu-
facturing equipment with a predetermined folding func-
tion.

(Adhesive Portion 30)

[0051] Adhesive portion 30 is a margin to which an
adhesive is applied. Adhesive portion 30 includes upper
margin 23a, right margin 24a, and left margin 25a.

(Upper Margin 23a)

[0052] Upper margin 23a is provided integrally with up-
per wall 23 on the side opposite to the front 21 side of
upper wall 23.

(Sixth Fold Line BL-6)

[0053] Sixth fold line BL-6 is provided at a border be-
tween upper wall 23 and upper margin 23a. Sixth fold
line BL-6 is a lead line, a pressed line, a cut line, a per-
foration line, etc. which is formed so that upper margin
23a can be easily folded when upper margin 23a is folded
to upper wall 23.
[0054] Upper margin 23a is folded using sixth fold line
BL-6 as a border in a direction opposite to the direction
in which upper wall 23 is folded to front 21.

(Right Margin 24a)

[0055] Right margin 24a is provided integrally with right
wall 24 on the side opposite to the front 21 side of right
wall 24.
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(Seventh Fold Line BL-7)

[0056] Seventh fold line BL-7 is provided at a border
between right wall 24 and right margin 24a. Seventh fold
line BL-7 is a lead line, a pressed line, a cut line, a per-
foration line, etc. which is formed so that right margin 24a
can be easily folded when right margin 24a is folded to
right wall 24.
[0057] Right margin 24a is folded using seventh fold
line BL-7 as a border in a direction opposite to the direc-
tion in which right wall 24 is folded to front 21.

(Inclined Portion 24a1)

[0058] Right margin 24a is formed with inclined portion
24a1. Inclined portion 24a1 is formed at the edge of right
margin 24a on the mount 10 side and is inclined at a
predetermined angle of inclination with respect to the ex-
tension of second fold line BL-2. Details of the inclination
angle will be described later. Inclined portion 24a1 is a
portion of the periphery of right margin 24a that is set
back (offset) from lower end 102 of mount 10 to the center
side of mount 10 when battery package 1 is formed by
folding paperboard 1a (set-back portion BP). Details of
set-back portion BP will be described later.

(Left Margin 25a)

[0059] Left margin 25a is provided integrally with left
wall 25 on the side opposite to the front 21 side of left
wall 25.

(Eighth Fold Line BL-8)

[0060] Eighth fold line BL-8 is provided at a border be-
tween left wall 25 and left margin 25a. Eighth fold line
BL-8 is a lead line, a pressed line, a cut line, a perforation
line, etc. which is formed so that left margin 25a can be
easily folded when left margin 25a is folded to left wall 25.
[0061] Left margin 25a is folded using eighth fold line
BL-8 as a border in a direction opposite to the direction
in which left wall 25 is folded to front 21.

(Inclined Portion 25a1)

[0062] Left margin 25a is formed with inclined portion
25a1. Inclined portion 25a1 is formed at the edge of in-
clined portion 25a1 on the mount 10 side and is inclined
at a predetermined angle of inclination with respect to
the extension of second fold line BL-2. Inclined portion
25a1 is a portion of the periphery of left margin 25a that
is set back (offset) from lower end 102 of mount 10 to
the center side of mount 10 when battery package 1 is
formed by folding paperboard 1a (set-back portion BP).
[0063] As illustrated in FIG. 2, after batteries BA are
accommodated in battery compartment 20, upper margin
23a, right margin 24a, and left margin 25a are respec-
tively folded in directions opposite to the directions in

which upper wall 23, right wall 24, and left wall 25 are
folded.
[0064] Then, a glue (adhesive) is applied to each of
upper margin 23a, right margin 24a, and left margin 25a.
After the adhesive is applied, mount 10 is folded so as
to face each of upper margin 23a, right margin 24a, and
left margin 25a. That is, mount 10 is folded, using first
fold line BL-1 as a border, in the same direction as the
direction in which lower wall 22 is folded to front 21 illus-
trated in FIG. 1.
[0065] Upper margin 23a, right margin 24a, and left
margin 25a are then attached to mount 10. This results
in battery package 1 that can be sold in the upright pos-
ture, as illustrated in FIG. 3. Further, since upper margin
23a, right margin 24a, and left margin 25a are adhered
to mount 10, it is possible to prevent the batteries accom-
modated in battery compartment 20 from popping out of
battery package 1 during transportation of battery pack-
age 1, display of battery package 1, or the like.
[0066] The upright posture corresponds to, for exam-
ple, a state in which battery package 1 that is suspended
from a suspension rod extending substantially horizon-
tally from a rack for product display is hanging vertically
from the suspension rod.
[0067] The upright posture may also correspond to a
state in which battery package 1 is stored in a tray or the
like so that lower end 102 of paperboard 1a faces the
bottom of the receiving tray for packaging or display, the
bottom of a box for packaging or display, or the like, and
extends to the vertical direction of paperboard 1a.
[0068] Note that battery package 1 sold in the upright
posture as described above may be provided with a hole
for suspension (suspension hole 10a) on mount 10 and
offered for sale in a form of being suspended while a
horizontally extending cross bar is passed through sus-
pension hole 10a, or may be offered for sale in the form
of being stored in the upright posture on a receiving tray
or in a box. That is, battery package 1 may be offered for
sale suspended from the above-mentioned suspension
rod, or stored in a receiving tray for packaging or display,
a box for packaging or display, or the like.
[0069] As described above, when a user picks up bat-
tery package 1 at a retail store, battery package 1 may
slip and drop to the floor, causing the lower corner of
battery package 1 to hit the floor. Even in such a case,
a configuration for mitigating damage is provided around
right margin 24a and left margin 25a of battery package 1.
[0070] To reduce the damage of hitting, exemplified
battery package 1 is provided with set-back portions BP
on the lower side (upper side in FIG. 1) of right margin
24a and left margin 25a illustrated in FIG. 1.
[0071] As more clearly illustrated in FIG. 3, set-back
portions BP are provided corresponding to the portions
attached to the lower right and left corners of mount 10
of battery package 1, and are portions where the periph-
eries of right margin 24a and left margin 25a are set back
(offset) inward from the lower periphery of mount 10. That
is, set-back portions BP are portions of the edges (pe-
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ripheries) of right margin 24a and left margin 25a, located
on the center side of mount 10 rather than lower end 102
of mount 10.
[0072] When set-back portions BP are formed in this
manner, non-adhesive portions 102a are formed on a
part of the surface of mount 10. Non-adhesive portions
102a function as shock absorbers that absorb the impact
energy generated when battery package 1 is dropped.
[0073] How non-adhesive portions 102a absorb the
impact energy will be described with reference to FIG.
4A and FIG. 4B.
[0074] With such set-back portions BP, even when bat-
tery package 1 drops with its lower corner hitting the floor
as illustrated in FIG. 4A, the corner of mount 10 deforms
to absorb the impact energy, thereby reducing damage
to lower end DA of the margin (right margin 24a in the
drawing).
[0075] That is, when the lower corner of battery pack-
age 1 hits the floor as illustrated in FIG. 4A, non-adhesive
portion 102a provided between right margin 24a and the
edge of battery package 1 hits the floor and deforms.
This reduces the impact energy to be transmitted to right
margin 24a and prevents detachment at the adhesive
point of right margin 24a.
[0076] FIG. 4B illustrates a situation where a lower cor-
ner of battery package 1A hits the floor according to a
comparison example. Battery package 1A according to
the comparison example illustrated in FIG. 4B is not pro-
vided with set-back portions BP. Accordingly, the edge
(periphery) of right margin 24a is located to the periphery
of mount 10. In this case, lower end DB of the margin
receives more damage.
[0077] That is, when the lower corner of battery pack-
age 1A hits the floor, right margin 24a hits the floor and
deforms. As a result, all or a part of the adhesive point
of right margin 24a may be detached. In this case, bat-
teries possibly pop out of battery package 1A.
[0078] The above-described configuration in which the
periphery of the margin is set back inward from the pe-
riphery of mount 10 as illustrated in FIG. 4A not only has
the effect of mitigating the impact on battery package 1
when dropped, but also contributes to improved produc-
tivity. That is, battery package 1 provided with set-back
portions BP makes it possible not only to prevent detach-
ment at the adhesive point of right margin 24a, for exam-
ple, but also to increase the productivity of battery pack-
age 1. Such an effect will be described with reference to
FIG. 5A and FIG. 5B.
[0079] FIG. 5A illustrates battery package 1 being fold-
ed in manufacturing equipment. Batteries are not illus-
trated here. FIG. 5B illustrates battery package 1A being
folded in manufacturing equipment.
[0080] Even using the same manufacturing equip-
ment, a folded portion of a fold is sometimes insufficient
(the fold angle is smaller than planned) due to the con-
dition of the paperboard used, environmental changes,
etc.
[0081] For example, in a case where a plurality of bat-

tery packages 1 are manufactured using manufacturing
equipment, the fold width of adhesive portion 30 is some-
times insufficient due to the thickness of a material used
for battery package 1A, the dimensional tolerance when
paperboard 1a is punched, the ambient temperature and
humidity of the manufacturing equipment, etc. In addition,
the fold angle of a folded part of adhesive portion 30 is
sometimes smaller than a set value.
[0082] For example, when a margin is more upright
than planned in the previous process, and mount 10 is
flipped and placed over the battery compartment in the
next process, interference occurs during the folding proc-
ess (see FR in FIG. 5B). The portion indicated by the
sign FR in the drawing is a portion where mount 10 in-
terferes with right margin 24a.
[0083] To be more specific, in a step of folding right
margin 24a after folding right wall 24, the fold position of
right margin 24a sometimes shifts from a set position,
resulting in a higher height of right wall 24. In this case,
there is a possibility that mount 10 interferes with right
margin 24a during the folding process of mount 10 when
mount 10 is placed over battery compartment 20.
[0084] Additionally, in the step of folding right margin
24a after folding right wall 24, the angle of right margin
24a with respect to the extension direction of right wall
24 sometimes becomes around 45 degrees due to the
insufficient folding amount of right margin 24a, i.e., right
margin 24 is sometimes folded nearly perpendicular. In
this case, there also is a possibility that mount 10 inter-
feres with right margin 24a.
[0085] When mount 10 is forcibly folded when interfer-
ence occurs in such a manner, wrinkles and folds are
caused, and battery package 1A becomes defective.
Thus, it is necessary to stop the operation of the manu-
facturing equipment and deal with the problem (e.g., re-
moving defective battery package 1A from the manufac-
turing equipment).
[0086] Meanwhile, for battery package 1 according to
an embodiment of the present disclosure illustrated in
FIG. 5A, the periphery of right margin 24a is set back to
the center side of mount 10 from the lower end of mount
10, and thus it is possible to prevent mount 10 from in-
terfering with right margin 24a, resulting in smooth con-
tinuation of battery package 1 production (see NF in FIG.
5A). The sign NF in the drawing indicates a portion where
the interference of mount 10 with right margin 24a is
avoided.
[0087] As described above, by providing set-back por-
tions BP in battery package 1, above-described battery
package 1 can be expected to improve the productivity
of battery package 1.
[0088] The form of the margin in battery package 1
illustrated in FIGS. 1, 2, and 3 is an example where the
lower right and left corners of mount 10 are rounded
(sometimes referred to as "R-chamfered") and the cor-
ners serving as the peripheries of the margins are cut off
(sometimes referred to as "C-chamfered"), causing the
peripheries of the margins to be set back inward from the
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periphery of mount 10, but the example of the form of
setting back need not be limited to this.
[0089] The rounding process is to form curve 10b on
the periphery of the corner of lower end 102 of mount 10.
The cutting-off process is to form inclined portion 24a1
in right margin 24a and also to form inclined portion 25a1
in left margin 25a.
[0090] The rounding process and the cutting-off proc-
ess may include, for example, not only a method of cutting
a part of paperboard 1a but also a method of configuring
a mold for punching paperboard 1a from coated card-
board to a predetermined shape and punching the coated
cardboard using the mold.
[0091] That is, for mount 10 with a periphery processed
into a right-angle shape as illustrated in circle CRA of
FIG. 6A, the corners serving as the peripheries of the
margins may be cut off so that the peripheries of the
margins set back inward from the periphery of mount 10.
[0092] FIG. 6A illustrates the first variation of battery
package 1 according to an embodiment of the present
disclosure. Battery package 1-1 according to the first var-
iation is formed with right-angle portion 10c in a section
surrounded by circle CRA in FIG. 6A.
[0093] Right-angle portion 10c is a portion that is proc-
essed so that the periphery of the corner of mount 10 at
lower end 102 is at a right angle. Right margin 24a is
formed with inclined portion 24a1 described above, and
left margin 25a is formed with inclined portion 25a1. Ac-
cordingly, the peripheries of right margin 24a and left
margin 25a are set back from lower end 102 of mount
10, so that battery package 1-1 is provided with set-back
portions BP.
[0094] Further, the peripheries of the margins may be
set back inward from the periphery of mount 10 by cutting
off the corners of the margins, which serve as the periph-
eries, deeper than mount 10 having the periphery cut off
as illustrated in circle CRB in FIG. 6B.
[0095] FIG. 6B illustrates the second variation of bat-
tery package 1 according to an embodiment of the
present disclosure. Battery package 1-2 according to the
second variation is formed with inclined portion 10d in a
section surrounded by circle CRB in FIG. 6B.
[0096] Inclined portion 10d is formed at the corner of
mount 10 at lower end 102 and is inclined at a predeter-
mined angle with respect to lower end 102. Right margin
24a is formed with inclined portion 24a1, and left margin
25a is formed with inclined portion 25a1.
[0097] In this case, the positions of inclined portion
24a1 and inclined portion 25a1 are respectively config-
ured to be set back from two inclined portions 10d of
mount 10 to the center side of mount 10. This allows
battery package 1-2 to be provided with set-back portions
BP.
[0098] Note that the inclination angle of the margins
(inclined portion 24a1 and inclined portion 25a1) is set
as follows. Here, the inclination angle of inclined portion
25a1 will be described. The inclination angle of inclined
portion 24a1 may be set the same as the inclination angle

of inclined portion 25a1, or may be set to an angle differ-
ent from the inclination angle of inclined portion 25a1,
and the description thereof will be omitted. When cutting
off the corner of a margin, which serves as the periphery,
cut-off angle α is preferably set in a range of 10 degrees
back and forth with 45 degrees as a center, as illustrated
in FIG. 7.
[0099] When cut-off angle α is greater than 55 degrees,
the area of left margin 25a is relatively small, which caus-
es a problem of reduced adhesive strength.
[0100] When cut-off angle α is smaller than 35 de-
grees, the position of inclined portion 25a1 of left margin
25a is closer to the position of the peripheral surface of
mount 10 at lower end 102, thereby causing the area of
non-adhesive portion 102a to be smaller. This reduces
the absorption of impact energy by non-adhesive portion
102a, causing a problem of detachment due to the impact
at the time of dropping.
[0101] Meanwhile, when cut-off angle α is smaller than
35 degrees, the position of inclined portion 25a1 of left
margin 25a is closer to the position of the peripheral sur-
face of mount 10 at lower end 102, thereby causing the
area of non-adhesive portion 102a to be smaller. This
reduces the absorption of impact energy by non-adhe-
sive portion 102a, possibly causing detachment of left
margin 25a.
[0102] Here, in a case where cut-off angle α is set to
45 degrees, the shape of a portion cut off from left margin
25a is an isosceles triangle when the corner of left margin
25a is a right angle. Length CL of the short side of this
isosceles triangle is preferably 5 mm or longer. When
length CL is 5 mm or longer, length CL1 of inclined portion
25a1 is preferably 7 mm or longer. For example, when
length CL of the short side is 11 mm, length CL1 of in-
clined portion 25a1 is 16 mm.
[0103] FIG. 8 illustrates exemplary dimensions of re-
spective components of paperboard 1a capable of ac-
commodating four AA batteries. The dimensions from L
to L15 illustrated in FIG. 8 can be exemplified as follows.
Note that the values in parentheses below represent the
dimensions of paperboard 1a formed to be capable of
accommodating four AAA batteries instead of four AA
batteries.

L: 199.0 mm (186.1 mm)
L1: 108.0 mm
L2: 85.5 mm
L3: 59.9 mm (44.4 mm)
L4: 14.8 mm (10.9 mm)
L5: 51.6 mm (45.6 mm)
L6: 14.5 mm (10.6 mm)
L7: 11.0 mm
L8: 59.8 mm (44.4 mm)
L9: 57.3 mm
L10: 14.6 mm
L11: 11.0 mm
L12: 10.0 mm (9.0 mm)
L13: 42.5 mm (30.5 mm)
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L14: 10.0 mm (9.0 mm)
L15: 7.0 mm

[0104] Note that battery package 1, 1-1, or 1-2 de-
scribed above includes margins formed by being folded
outside three surfaces around battery compartment 20
and have a shape in which portions corresponding to the
lower corners are removed, but the following configura-
tion may also be applied. The three surfaces around bat-
tery compartment 20 include upper margin 23a, right
margin 24a, and left margin 25a.

(Battery Package according to the Third Variation)

[0105] A battery package according to the third varia-
tion includes margins formed by being folded outside
three surfaces around battery compartment 20 and
mount 10 having a shape in which portions correspond-
ing to the lower corners are removed.
[0106] To be more specific, instead of respectively
forming set-back portions BP on right margin 24a and
left margin 25a illustrated in FIG. 1, the lower corners on
both sides of mount 10 illustrated in FIG. 1 are processed
to be inclined at a predetermined angle of inclination with
respect to the extension of second fold line BL-2.
[0107] This allows the inclined portions formed on
mount 10 to set back (offset) from the lower ends of right
margin 24a and left margin 25a respectively to the center
side of mount 10 when the battery package is formed by
folding paperboard 1a. Accordingly, a non-adhesive por-
tion is formed on a part of each of right margin 24a and
left margin 25a.
[0108] This non-adhesive portion functions as a shock
absorber that absorbs the impact energy generated when
the battery package is dropped. Thus, as is the case with
battery package 1 illustrated in FIG. 4A, when the lower
corner of the battery package according to the third var-
iation hits the floor, a portion to which no adhesive is
applied of the entire area of right margin 24a hits the floor
and deforms. This reduces the impact energy to be trans-
mitted to a part of entire right margin 24a to which an
adhesive is applied (adhesive point) and prevents de-
tachment at the adhesive point.

(Battery Package according to the Fourth Variation)

[0109] A battery package according to the fourth vari-
ation includes margins formed by being folded inside
three surfaces around battery compartment 20 and
mount 10 having a shape in which portions correspond-
ing to the lower corners are not removed.
[0110] To be more specific, the lower corners on both
sides of mount 10 are formed in an arc shape or a right
angle shape without being cut off. Right margin 24a and
left margin 25 may be each formed with set-back portion
BP illustrated in FIG. 1 or need not be formed with set-
back portion BP.
[0111] When the battery package is formed by folding

paperboard 1a, right margin 24a is folded, using seventh
fold line BL-7 as the border, in the same direction as the
direction in which right wall 24 is folded to front 21. Left
margin 25a is folded, using eighth fold line BL-8 as a
border, in the same direction as the direction in which left
wall 25 is folded to front 21.
[0112] Accordingly, the lower ends of right wall 24 and
left margin 25a are respectively set back (offset) from the
lower corners on both sides of mount 10 to the center
side of mount 10. This forms portions that do not overlap
with the margins at the lower corners of mount 10.
[0113] These portions function as shock absorbers
that absorb the impact energy generated when the bat-
tery package is dropped. Thus, as is the case with battery
package 1 illustrated in FIG. 4A, when the lower corner
of the battery package according to the fourth variation
hits the floor, the lower corner of mount 10 hits the floor
and deforms. This reduces the impact energy to be trans-
mitted to a part of entire right margin 24a to which an
adhesive is applied (adhesive point) and prevents de-
tachment at the adhesive point.
[0114] In the following, descriptions will be given of the
adhesive strength of battery package 1 illustrated in
FIGS. 1, 2, and 3 when actually manufactured and drop
tests are performed on battery package 1, and the folding
results when production tests of battery package 1 are
performed in actual manufacturing equipment.

<Drop Test>

[0115] Here are the confirmed results when battery
package 1 was freely dropped from a height of 75 cm
onto a concrete floor in a posture in which the corner of
battery package 1 hits the floor (see FIG. 4).

1) In a case of C chamfering with cut-off angle α of
45 degrees: non-adhesive portion 102a formed
around the periphery of mount 10 suffered significant
damage when dropped, which mitigated the damage
to a margin (e.g., right margin 24a). This confirmed
the improved resistance of battery package 1 to
drops.
2) In a case of C chamfering with cut-off angle α of
60 degrees: although the damage to non-adhesive
portion 102a when dropped was smaller than that in
the case of cut-off angle α of 45 degrees, the im-
proved resistance of battery package 1 to drops was
still confirmed even in this case.
3) R chamfering: the periphery of the margin was
similarly R-chamfered in correspondence with the
periphery of mount 10 forming the outer shape. It
was confirmed that the margin was directly damaged
at the time of dropping, resulting in a significant de-
crease in adhesive strength.

<Production Test>

[0116] In the folding process in the manufacturing
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equipment, when the angle of a fold of the margin was
small and less than 45 degrees (e.g., the angle of right
margin 24a to right wall 24 was less than 45 degrees),
mount 10 interfered with the margin when being flipped
to cover the margin in the case where the corner of the
margin was rounded (R-chamfered).
[0117] Meanwhile, in the case where the corner of the
margin was cut off (C-chamfered), mount 10 did not in-
terfere with the margin and it was possible to fold mount
10 even when a fold of the margin (the angle of the fold
of the margin) was about 30 degrees, which was even
smaller.
[0118] Note that, in the case where the corner of the
periphery of the margin is rounded as described above,
the periphery of the margin can be set back from the
periphery of mount 10 as compared with the case where
the corner is formed into a right angle. The set-back
amount (offset amount), however, is small in such a case,
and thus it is preferable that the corner of the periphery
of the margin is sufficiently set back by the cut-off proc-
ess.
[0119] As described above, a battery package accord-
ing to the present embodiment includes: a mount formed
of a paper sheet; and a battery compartment formed by
folding the paper sheet, wherein, the battery compart-
ment includes a bottom coupled to the mount, three sur-
faces around the battery compartment are adhered to
the mount by margins, and the margins have a shape so
as not to overlap with the mount at a lower corner of the
battery package.
[0120] With this configuration, the portion provided
around the margin absorbs the impact energy when the
battery package is dropped, thereby preventing detach-
ment at the adhesive point. This prevents the margin from
coming off from the mount, and thus it is possible to pre-
vent batteries stored in the compartment from popping
out of the battery package.
[0121] In addition, the margin has a shape so as not
to overlap with the mount at the lower corner of the battery
package, which allows the margin or the mount to easily
deform compared with the case where the margin and
the mount overlap each other at the lower corner of the
battery package, thereby enhancing the impact absorp-
tion effect.
[0122] Note that it is understood that the following as-
pects, for example, are also included in the technical
scope of the present disclosure.

1) A battery package according to an embodiment
of the present disclosure includes: a mount formed
of a paper sheet; and a battery compartment formed
by folding the paper sheet, wherein, the battery com-
partment includes a bottom coupled to the mount,
three surfaces around the battery compartment are
adhered to the mount by margins, and the margins
have a shape so as not to overlap with the mount at
a lower corner of the battery package.
2) The margins are formed by being folded outside

the three surfaces around the battery compartment
and at least one of the margins has a shape in which
a portion corresponding to the lower corner is re-
moved.
3) The margins are formed by being folded outside
the three surfaces around the battery compartment,
and the mount has a shape in which a portion cor-
responding to the lower corner is removed.
4) The margins are formed by being folded inside
the three surfaces around the battery compartment.
5) An angle of a portion corresponding to the lower
corner is in a range of 10 degrees back and forth
with 45 degrees as a center.
6) The angle is 45 degrees and an isosceles triangle,
which is a portion to be cut off, has a short-side length
of 5 mm or longer.

[0123] Although a preferred embodiment of the
present invention has been described above, it is need-
less to say that the present invention is not limited to the
above-described embodiment and can be implemented
with various changes in any aspects included in the con-
cept and claims of the present invention.
[0124] The disclosure of Japanese Patent Application
No. 2020-197841, filed on November 30, 2020, including
the specification, drawings, and abstract, is incorporated
herein by reference in its entirety.

Reference Signs List

[0125]

1 Battery package
1A Battery package
1-1 Battery package
1-2 Battery package
1a Paperboard
10 Mount
10a Suspension hole
10b Curve
10c Right-angle portion
10d Inclined portion
20 Battery compartment
21 Front
21w Window
22 Lower wall
23 Upper wall
23a Upper margin
24 Right wall
24a Right margin
24a1 Inclined portion
25 Left wall of battery compartment
25a Left margin
25a1 Inclined portion
30 Adhesive portion
101 Upper end
102 Lower end
102a Non-adhesive portion
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D1 Vertical direction
D2 Horizontal direction
UA Area
LA Area
BA Battery
BL-1 First fold line
BL-2 Second fold line
BL-3 Third fold line
BL-4 Fourth fold line
BL-5 Fifth fold line
BL-6 Sixth fold line
BL-7 Seventh fold line
BL-8 Eighth fold line
BP Set-back portion
CL Length
CL1 Length
α Cut-off angle

Claims

1. A battery package, comprising:

a mount formed of a paper sheet; and
a battery compartment formed by folding a paper
sheet, wherein,

the battery compartment includes a bottom
coupled to the mount,
three surfaces around the battery compart-
ment are adhered to the mount by margins,
and
the margins have a shape so as not to over-
lap with the mount at a lower corner of the
battery package.

2. The battery package according to claim 1, wherein
the margins are formed by being folded outside the
three surfaces around the battery compartment and
at least one of the margins has a shape in which a
portion corresponding to the lower corner is re-
moved.

3. The battery package according to claim 1, wherein,

the margins are formed by being folded outside
the three surfaces around the battery compart-
ment, and
the mount has a shape in which a portion cor-
responding to the lower corner is removed.

4. The battery package according to claim 1, wherein
the margins are formed by being folded inside the
three surfaces around the battery compartment.

5. The battery package according to claim 1, wherein
an angle of a portion corresponding to the lower cor-
ner is in a range of 10 degrees back and forth with

45 degrees as a center.

6. The battery package according to claim 5, wherein
the angle is 45 degrees and an isosceles triangle,
which is a portion to be cut off, has a short-side length
of 5 mm or longer.
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